dose dependent suppressive effect on chondrocyte proliferation that was greatest at their highest concentrations and was significant at all time points (see figures 2 and 3). CGRP showed no significant effect on proliferation or proteoglycan production. Conclusions: Substance P showed a reliable stimulation of chondrocyte proliferation while NPY and VIP showed dosedependent depressive effects. These findings support the idea that the peripheral nervous system, through neuropeptides, exerts direct influence on articular chondrocytes. This may provide some insight into the pathophysiology of inflammatory and degenerative arthritis and provide targets for modifying the repair response of articular cartilage.
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EFFECTS OF CYCLIC COMPRESSIVE LOADING OR IN COMBINATION WITH GROWTH FACTOR ON PHENOTYPIC CHANGES IN CHONDROCYTES IN THREE DIMENSIONAL SCAFFOLD
K. Ando, S. Imai, E. Isoya, M. Kubo, N. Okumura, T. Mimura, K. Uenaka, Y. Matsusue Shiga University of Medical Science, Otsu City, Shiga, Japan Purpose: Mechanical loading or growth factor is a key factor to regulate phenotypic changes of chondrocytes. Our major interest is focused on whether the de-differentiated chondrocytes yet retain abilities to re-differentiate back into the healthy chondrocytes. We investigated the influence of either mechanical loading alone or mechanical loading with growth factor on the de-differentiated chondrocytes embedded in three dimensional (3D) scaffold. Methods: Freshly isolated chondrocytes from rat articular cartilage were cultured in monolayer. On reaching confluence, the cells were embedded in type I collagen gel. The cell-seeded scaffold was cultured under either mechanical loading alone or mechanical loading with growth factor for 1 week. The mechanical loading was a cyclic compression at 5% compression, 0.33 Hz. Four different duration of the mechanical stress was loaded: 0, 10, 60, or 120 min/day. The cells were subjected to one loading session per day for 1 week every day. Growth factor was applied concomitantly to the cells under mechanical loading. The serum-free medium served as negative control, and the supplemented growth factor was either 100 ng/ml basic fibroblast growth factor (bFGF) or 100 ng/ml bone morphogenetic protein-2 (BMP-2). Real-time PCR was performed for aggrecan, type II collagen, type I collagen, and GAPDH, house keeping gene, as an internal control. Statistical differences among groups were determined by one-factor analysis of variance (ANOVA) with Bonferroni/Dunn post hoc tests. P values < 0.05 were considered significant.
Results:
In a good accordance with our hypothesis, mechanical loading clearly stimulated de-differentiated chondrocytes. Under mechanical loading without serum or growth factor, aggrecan expression was significantly (P = 0.010) up-regulated in 60 min/day loading as compared with 0 and 120 min/day. Moreover, type II collagen expression was significantly (P < 0.01) upregulated in 60 min/day loading compared with 0 and 10 min/day. Type I collagen expression was significantly (P < 0.01) downregulated in 10, 60, and 120 min/day loading as compared with 0 min/day. On the other hand, growth factor application did not further augment the re-activation of the mechanically loaded chondrocytes. Application of bFGF (P = 0.014) or BMP-2 (P = 0.0042) clearly decreased the aggrecan expression of the serumfree, mechanically loaded control. Type II collagen expression was also significantly down-regulated in the presence of BMP-2 (P = 0.0008) or bFGF (P = 0.027) compared with the control. The type I collagen expression, as an indicator of de-differentiation, was also studied in the presence of bFGF or BMP-2. Application of BMP-2 significantly decreased the aggrecan expression of the serum-free, mechanically loaded control. However, application of bFGF could not decrease the aggrecan expression of the serum-free, mechanically loaded control cells. Taken together, the present study demonstrated that a combination of mechanical loading and growth factor could not augment re-activation of dedifferentiated chondrocytes. Conclusions: In summary, healthy, freshly-isolated chondrocytes rapidly de-differentiated due to multiplying in monolayer culture. To our expectations, cyclic compressive loading clearly re-activated the de-differentiated chondrocytes in 3D scaffold, but growth factors prevented mechanical loading from re-activating the de-differentiated chondrocytes. This study mainly provides that the cyclic compressive loading can play a key role in reactivation of the de-differentiated chondrocytes in 3D scaffold. Purpose: Chondrocyte apoptosis plays an important role in cartilage degeneration of osteoarthritis (OA), and the mechanical injury to explants of cartilage introduce chondrocyte apoptosis. In response to DNA damage, p53 expression is upregulated and was increased transcriptional activity. Then, the cell-cycle arrested or started apoptosis signal. We speculated that p53 might play an important role for the apoptosis of articular cartilage. In this study, we investigated p53 expression in OA cartilage and analyzed the function of p53 in chondrocyte apoptosis by shear stress. Methods: Cartilage tissues were obtained during joint surgery. Chondrocytes were isolated from human cartilage tissues and cultured. The expression and localization of p53 in OA cartilage were detected by immunohistochemistry. The expression of p53 in OA and normal chondrocytes were analyzed by RT-PCR and western blotting. Shear stresses were introduced to NHAC-kn cells (human normal chondrocyte). Shear stresses were enforced 2, 5, and 10% elongation for 6 hours (0.25Hz), and for 2, 6, and 12hours with 10% elongation (0.25Hz). After induction of shear stress with or without incubation of pifithrin-alfa (a p53 specific inhibitor), chondrocytes apoptosis were detected by western blotting and TUNEL staining. Expression levels of p53, p53AIP1 (p53-regulated apoptosis-inducing protein 1), caspase-9, and caspase-3 were analyzed by western blotting. Results: Immunohistochemistry demonstrated that p53 was expressed in OA cartilage. RT-PCR and western blotting revealed
